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Abstract  We report ultrafast terahertz-wave measurements based on a new asynchronous sampling method, “difference 
frequency sampling”, where an optical pulse train with its interval is incremented by a constant time period and its one-cycle 
delayed pulse train is used as the pump and probe pulse trains.  We demonstrated a 3-msec single-scan measurement for THz 
wave with a 156-ps time window.  The relatively large timing-jitter 㸦~10ps㸧of the laser limited the measurement spectral 
bandwidth and should be reduced to extend the measurement spectral bandwidth. 
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1. ࡣࡌࡵ࡟
ගఏᑟ࢔ࣥࢸࢼ➼ࢆ⏝࠸ࡓࢸࣛ࣊ࣝࢶ᫬㛫㡿ᇦศ







Sampling, ௨ୗ AOS ࡜␎グ㸧࡟ࡼࡾ㸪ᶵᲔᘧ᫬㛫ᤲᘬ









































AOS ࡛ࡣ㸪⧞㏉ࡋ࿘ᮇࡣ 10ns ࡛࠶ࡾ㸪 ᐃ᫬㛫❆ࡶ
10ns ࡜ ࡞ ࡿ 㸦 ࿘ Ἴ ᩘ ศ ゎ ࡣ ⧞ ㏉ ࡋ ࿘ Ἴ ᩘ ࡜ ྠ ࡌ
100MHz㸧ࠋࡋ࠿ࡋᚲせ࡞ ᐃ᫬㛫❆ࡀ㸪Ἴᙧ୰ᚰ௜㏆
ࡢ 100ps ࡛࠶ࡿ࡞ࡽ㸪9.9ns ࡣ↓㥏࡞ィ ᫬㛫࡜࡞ࡿࠋ
୍᪉㸪ᕪ࿘Ἴྠᮇࢧࣥࣉࣜࣥࢢ࡛ࡣ࣮ࣞࢨ࣮ࡢ⧞㏉ࡋ
࿘Ἴᩘࢆไᚚࡋ࡚㸪 ᐃ᫬㛫❆ࢆ 100ps ࡟࡛ࡁࡿࡢ࡛㸪




౛࡛ࡣ SNR ࡣ 10 ಸᨵၿࡉࢀࡿ㸧ࠋ
3. ᐇ㦂
ບ㉳ග※࡟ࡣ⧞ࡾ㏉ࡋ࿘Ἴᩘྍኚࡢࣇ࢓࢖ࣂ࣮ࣞ
࣮ࢨ࣮㸦Ἴ㛗  780 nm,ᖹᆒฟຊ  30 mW, ࣃࣝࢫᖜ 130 
fs, ᇶ‽⧞㏉ࡋ࿘Ἴᩘ 40 MHz㸧ࢆ౑⏝ࡋࡓࠋ࣏ࣥࣉග
ࡢග㊰㛗ࢆࣉ࣮ࣟࣈග࡟ᑐࡋ 7.5 m 㛗ࡃྲྀࡿࡇ࡜࡟ࡼ
ࡾ㸪40 MHz ࡢ⧞㏉ࡋ࿘ᮇ࡟┦ᙜࡍࡿ᫬㛫㐜ᘏࢆ୚࠼
ࡓࠋᮏᐇ㦂࡛ࡣ࣮ࣞࢨ࣮ࡢ⧞㏉ࡋ࿘Ἴᩘࢆ 39.85MHz
࠿ࡽ 40.10 MHz ࡲ࡛ ᐃ᫬㛫 3 msec㸦⧞ࡾ㏉ࡋ 333Hz㸧
࡛ኚ໬ࡉࡏࡓࠋࡇࡢ࿘Ἴᩘᤲᘬᖜࡣ ᐃ᫬㛫❆ 156 ps
࡟┦ᙜࡋ㸪3 msec ࡢᤲᘬ᫬㛫ࡣ⣙ 13 ୓Ⅼࡢ ᐃⅬᩘ
࡟┦ᙜࡍࡿࠋ࢚࣑ࢵࢱ࣮࡟ࡣ࣎࢘ࢱ࢖ᆺගఏᑟ࢔ࣥࢸ



















ᅗ 2 ᕪ࿘Ἴྠᮇ࢔ࣥࣉࣜࣥࢢ࡟ࡼࡾྲྀᚓࡋࡓ THz
᫬㛫Ἴᙧࠋ ᐃ᫬㛫 3ms㸪 ᐃ᫬㛫❆ 156 psࠋ
4. ⤖ᯝ࡜⪃ᐹ
ᚓࡽࢀࡓ᫬㛫Ἴᙧࢆᅗ 2 ࡟♧ࡍࠋ཯ᑕ࡟ࡼࡿ࣮࣋ࢫ
ࣛ࢖ࣥࡢṍࡳࡣ࠶ࡿࡶࡢࡢ 0 ps ௜㏆࡟ THz Ἴᙧࣆ࣮ࢡ
ࢆᚓࡓࠋࣆ࣮ࢡ఩⨨ࡢࡎࢀࡣ㐜ᘏ⤒㊰ࡀ 7.5 m ࠿ࡽഹ
࠿࡟ࡎࢀ࡚࠸ࡓࡓࡵ࡛࠶ࡿࠋࡇࡢ⤖ᯝ࠿ࡽ㸪3 ms ࡢᤲ
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